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0 Liquid crystal display device. 

(57) A liquid crystal display device includes a li- 
quid crystal display plate (11) having corner 
portions thereof, a illuminating device (12) for 
illuminating the liquid crystal display plate (11) 
from a rear side of tiie liquid crystal display 
plate (11), the illuminating device (12) including 
a light guiding plate (21) disposed on a rear side 
of and parallel to the liquid crystal display plate 
(11) and a light source (22) disposed at an end 
portion of tfie light guiding plate (21), a support- 
ing frame (13) for supporting the illuminating 
device (12), the supporting frame (13) having 
corner portions thereof, holding members 
(31a,31b,31c,31d) disposed on the comer por- 
tions of the supporting frame (13) for holding 
tfie comer portions of the liquid crystal display 
plate (11) in an electrically insulating state, and 
an engaging unit (32) for engaging tfie holding 
members (31a,31b,31c,31d) with the supporting 
frame (13). 



Fig. I 
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BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a transmission 
type liquid crystal display device with an illumination 
device including a light source and a light guiding 
plate for guiding the light from the light source to a liq- 
uid crystal display plate. 

2. Description of the Related Art 

The inventors of the present application know of 
a conventional liquid crystal display device having a 
structure wherein a liquid crystal display plate is posi- 
tioned in a supporting frame. 

In the above-mentioned liquid crystal display de- 
vice, the liquid crystal display plate is supported be- 
tween one of the metal supporting frames and the 
other supporting frame having a similar structure to 
that of the supporting frame. The supporting frame is 
fixed to, for example, a casing or a printed-circurt 
board of an electronic apparatus. The liquid crystal 
display plate includes a pair of glass plates and a liq- 
uid crystal sealed between the glass plates. The dis- 
play region of the liquid crystal display plate is ex- 
posed through a window formed In the supporting 
frame. 

In the above-mentioned liquid crystal display de- 
vice, to perform positioning between the liquid crystal 
display plate and the supporting frame, lugs are 
formed on each of the four corners of one of the sup- 
porting frames, and small plate-like holding members 
made of an elastic material, such as rubber, are f bced 
to the lugs, respectively, using an adhesive. The hold- 
ing members are in contact with the side surfaces of 
the glass plates of the liquid crystal display plate. The 
provision of the holding members prevents direct con- 
tact of the glass plates to the lugs, hence prevents 
any damage to the glass plates. 

In the above-mentioned liquid crystal display de- 
vice, since it is necessary for the small holding menrv 
bers to be pasted to the lugs using an adhesive and 
forceps, workability deteriorates. Also, the working 
time is prolonged, deteriorating the productivity. 

Whereas the structure of positioning the sup- 
porting frame and the liquid crystal display plate in a 
transmission type liquid crystal display device having 
an illuminating device on the rear side thereof, a 
mechanism for fixing the light source and light guiding 
plate of the Illuminating device must be provided in 
addition to the aforementioned supporting structure, 
thus making the assembly thereof nr>ore difficult. 

Therefore, in the field of the transmission type liq- 
uid crystal display device, an improved structure of 
positk)ning the individual components has been de- 
sired. 



It is therefore an object of the present invention 
to provide a transmission type liquid crystal display 
6 device having an illuminating device on the rear side 
thereof which enables a liquid crystal display plate 
and the illuminating device to be effectively support- 
ed and which assures easy assembly. 

The object of the present Invention can be ach- 

10 ieved by a liquid crystal display device comprising a 
llquki crystal display plate having corner portions 
thereof, an illuminating device for illuminating the liq- 
uid crystal display plate from a rear skle of the liquid 
crystal display plate, the Illuminating device having a 

15 light guiding plate disposed on a rear side of and par- 
allel to the liquid crystal display plate and a light 
source disposed at an end portion of the light guiding 
plate, the liquid crystal display device further conv 
prislng a supporting frame for supporting the illumin- 

20 ating device having corner portions thereof, includes 
holding units disposed on the corner portions of the 
supporting frame for holding the corner portions of 
the liquid crystal display plate in an electrically Insu- 
lating state, and a unit for engaging the holding units 

25 with the supporting frame. 

Preferably, the holding unit includes a liquid crys- 
tal display plate positioning unit for positioning the liq- 
uid crystal display plate. 

More preferably, the holding unit further Includes 

30 a llghtguiding plate positk)ning unit for positbning the 
light guiding plate. 

Further preferably, the holding unit further in- 
cludes a light source positioning unit for positioning 
the light source. 

35 The holding unitfurther includes a lead fixing unit 
for fixing input/output leads of the light source within 
the supporting unit, preferably. 

The engaging unit includes lugs protruding from 
either the supporting unit or the holding unit, and re- 

40 cesses formed on the other and engaging with the 
lugs, preferably. 

The liquid crystal display plate positioning unit 
preferably includes a notched portton formed on the 
holding unit, the notched portion having a supporting 

45 surface which can be brought into contact with the 
corner portion of the liquid crystal display plate. 

The light guiding plate positbning unit comprises 
a contact wall of the holding unit which faces the light 
guiding plate, preferably. 

50 The light source positioning unit comprises a pair 
of engaging claws which protrude from the holding 
unit toward the light source. 

Preferably, the lead fixing unit comprises 
grooves formed in the holding unit 

55 More preferably, the liquid crystal display device 
further Includes a lead extensk)n guiding unit which is 
renfK}vably attached on the supporting unit to extern- 
ally extend a bundle of the Input/output leads of the 
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light source. 

In operation, the lugs of the engaging unit are 
brought into engagement with the recesses to en- 
gage the holding unit with the supporting unit The 
corner portion of the light guiding plate is brought into s 
contact with the contact wall of the light guiding plate 
positioning unit to position the light guiding plate. The 
light source Is brought into engagement with the en- 
gaging claws of the light source positioning unit and 
is thereby positioned. The input/output leads are fit- 10 
ted into and thereby fixed to the grooves of the lead 
f being unit. The corner portion of the liquid crystal dis- 
play plate is brought into engagement with the notch- 
ed portion of the liquid crystal display plate position- 
ing unit to position the liquid crystal display plate. is 
When the light source is to be mounted or removed 
for replacement or other reasons, the Input/output 
leads are mounted or removed together with the lead 
extension guiding unit to prevent entangling of the in- 
put/output leads. 20 

Although the above-described embodiment em- 
ploys four types of holding members, It may use only 
one type of holding member having the functions pro- 
vided by the four types of holding members. 

As will be understood from the foregoing descrip- 25 
tion, since the supporting frame, the liquid crystal dis- 
play plate, the light guiding plate, the light sources 
and the input/output leads can be positioned using 
the common holding members, It is not necessary to 
provide the holding member for each of these compo- 30 
nents, and the number of parts can thus be reduced. 

Since the holding member is made of an electrical 
insulating material, an electrical Insulation is ach- 
ieved between the holding member and the thin metal 
bezel, and the use of an insulating resin frame which 35 
increases the thickness of the supporting frame can 
be eliminated. Thus, the thinning of the liquid crystal 
display device can be achieved. Furthermore, the rel- 
ative positioning between the supporting frame, the 
liquid crystal display plate and the illuminating device 40 
can be reliably performed by the holding members 
fbced to the supporting frame by the simple work, the 
percentage of rejects can be reduced. 

Furthermore, since the lead extension guiding 
unit for guiding the extensk)n of the leads of the light 45 
source is made reniovablefrom the supporting frame, 
the mounting and removing work of the light source 
is facilitated. 

Further objects and advantages of the present in- 
ventbn will be apparent from the following description so 
of the preferred embodiments of the Invention as il- 
lustrated in the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 Is a perspective view of a liquid crystal dis- 
play devrce according to an embodiment of the 
present invention showing a state wherein a liq- 



55 



uid crystal display plate is not yet niounted; 
Fig. 2 is a perspective view of the liquid crystal 
display device of Fig. 1 showing a state wherein 
an Oiuminating device is not yet mounted; 
Fig. 3 is a plan view of the liquid crystal display 
device of Fig. 1 showing a state wherein the illu- 
minating device has been mounted; 
Fig. 4 is a perspective view of holding members; 
Fig. 5 is a perspective view showing how a fourth 
holding member is mounted on a supporting 
frame; 

Fig. 6 Is a plan view of a first holding member; 
Fig. 7 Is a cross-sectbnal view showing the posi- 
tional relation between the fourth holding mem- 
ber and a light source; 

Fig. 8 is a plan view showing the positional rela- 
tion between a second holding member and in- 
put/output leads 

Fig. 9 is a perspective view showing how a third 
holding member is mounted on the supporting 
frame; and 

Fig. 10 is a perspective view of a lead f being 
means. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the accompany drawings, a prefer- 
red embodiment of the liquid crystal display device 
according to the present Inventkin will be described 
in detaDs. 

Fig. 1 shows an embodiment of a liquid crystal 
display device according to the present inventk)n in a 
state that a liquid crystal display plate is not yet 
mounted. 

A liquid crystal display device of Fig. 1 includes a 
liquid crystal display plate 11, an illuminating device 
12 for illuminating the liquid crystal display plate 11 
from a rear side of the liqukj crystal display plate 11, 
and a metal supporting frame 13 for supporting the 
illuminating device 12. 

The illuminating device 1 2 includes a light guiding 
plate 21 disposed on the rear side of and parallel to 
the liqukJ crystal display plate 11, and a light source 
22 disposed at an end portion of the light guiding 
plate 21. 

The holding members 31a through 31 d, which 
are electrically insulating, are disposed on the four 
corner portions of the supporting firame 13, respec- 
tively. Each of the holding members 31a through 31d 
is engaged with the supporting firame 13 by means of 
an engaging unit 32. The liquid crystal display plate 
11 is positbned relative to each of the holding menv 
bers 31 a through 31d by means of a llquki crystal dis- 
play plate positioning unit 33. The light guiding plate 
21 is positioned relative to each of the holding mem- 
bers 31a through 31 d by means of a light guiding plate 
positioning unit 34. The light source 22 Is positioned 
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relative to each of the holding members 31a through 
31d by means of a light source positioning unit 35. 

The input/output leads 22a of the light source 22 
are fixed within the supporting frame 13 by means of 
a lead fixing unit 36. Further, the input/output leads 5 
22a of the light source 22 are bundled and externally 
extended by means of a lead extension guiding unit 
37. 

The liquid crystal display plate 11, as shown in 
Fig. 1 , is so formed that a liquid crystal is confined be- io 
tween a pair of glass plates, and having a flat- 
rectangular shape. The four corner portions 11a 
through lid of the liquid crystal display plate 11 are 
held by the holding members 31a through 31d. 

The light guiding plate 21, as shown In Fig. 2, is is 
formed in a plate shape by using translucent acrylate 
resin, for example. 

Both of end-faces of the light guiding plate 21 in 
long-edge direction facing each other are functioned 
as light incident surfaces which is adapted to receive 20 
the light from the light source 22. 

The light source 22 uses a pair of cold cathode 
tubes in a straight-pipe type (CCFT), and a protection 
base 41 made of rubber to insulate the electrode por- 
tions is attached to each of the edge portions thereof, 25 
as shown in Fig. 2. On a periphery of the protection 
base 41, as shown in Fig. 7, a pair of protrusions 42 
having elasticity for engaging with the light source 
positioning unit 35 are formed. From both of the edge 
portions of the light source 22, as shown In Fig. 2, the so 
input/output leads 22 are pulled out and connected to 
the external electrodes. 

The supporting frame 13 is, as shown In Figs. 1 
and 2, composed of front-rear pair frame members 43, 
44 (bezel) in almost square-like type, and supports 35 
the liquid crystal display plate 11 and the illuminating 
device 12 by pinching them. The supporting frame 13 
is made of metal such as stainless steels with advan- 
tageous spreading characteristics, and possesses 
enough strength for supporting the liquid crystal dis- 40 
play plate 11 and the illuminating device 12 through 
a folding. The window 45 in the supporting frame 13 
is formed in a rectangular shape corresponding to the 
shape of the liquid crystal display plate 11 so as to ex- 
pose the display region of the liquid crystal display 45 
plate 11 in a forward direction. 

The holding members 31a through 31d are, as 
shown in Fig. 4, formed by members of four kinds 
which differ according to the attaching posittons on 
the supporting frame 13, and utilized for positioning 50 
of the supporting frame 13, the liquid crystal display 
plate 11, the light source 22, and the light guiding 
plate 21, each other. 

Each of the holding members 31a through 31d is 
made of resin such as an ABS resin to provide an eleo- 55 
trical Insulation relative to the liquid crystal display 
plate 11 and the light source 22. The third holding 
member 31 c is disposed at a position where input/out- 



put leads 22a are extended and at one end portion of 
one of the light sources 22. On the other end portion 
of that light source 22 is disposed the fourth holding 
member 31 d. The first holding member 31a is dis- 
posed at one end portion of the other light source 22 
and at the diagonal positton of third holding member 
31c, and the second holding member 31 b is disposed 
at the other end of the other light source 22. 

Each of the holding members 31a through 31 d 
has the engaging unit 31, the liquid crystal display 
positioning unit 33, the light guiding plate positioning 
unit 34, and the light source positioning unit 35. 

As shown in Fig. 2, the engaging unit 32 includes 
lugs 51a and 51b protruding in a forward direction 
from the Inner surface of a rear frame member 44 of 
the supporting frame 13, and recesses 52 formed in 
the rear surface of each of the holding members 31a 
through 31d and engaged with the lugs 51a and 51b, 
as shown in Fig. 7. 

As shown in Fig. 2, the pair of lugs 51a and 51b 
are disposed on each of the four corner portions of 
the frame member 44 perpendicular to each other. 
The recesses 52 are disposed on the rear surface of 
each of the holding members 31a through 31d at pos- 
itbns corresponding to the lugs 51a and 51b. There- 
fore, the movements of the holding members 31a 
through 31d in the longitudinal and lateral directions 
are restricted by the perpendicular lugs 51a and 51b. 

As shown In Figs. 5 and 9, a hook 54 is formed 
on each of the holding members 31a through 31d. 
The hook 54 is engaged wrth a small hole 53 formed 
in each of the four corner portions of the supporting 
frame 13, whereby coming off of each of the holding 
members 31a through 31d in a forward direction Is 
prevented. 

The liquid crystal display plate posittoning unit 33 
includes a rectangular notch portion 56 formed on the 
inner and front portion of each of the holding menv 
bers 31d through 31d so that it can be brought into 
contact with the corner portion of the liquid crystal 
display plate 11. 

As shown In Fig. 4, the liquid crystal display plate , 
11 Is posittoned by supporting surfaces 57 and 58 of 
the notch portion 56 which are disposed perpendicu- 
lar to each other. 

The light guiding plate positioning unit 34 in- 
cludes a contact wall 59 disposed on the wall surface 
of each of the holding members 31a through 31d ad- 
jacent to and on the rear side of the notch portion 56, 
as shown in Fig. 4. The contact wall 59 feces a window 
45 of the supporting frame 13. The light guiding plate 
positioning unit 34 prevents a deviatton of the light 
guiding plate 21 in the axial direction of the light 
source 22, that Is, the light gukjing plate positioning 
unit 34 positions the light guiding plate 21 in the long- 
itudinal direction. The positioning of the light guiding 
plate 21 in the lateral direction is performed by lugs 
80 provided on the supporting frame 13. 
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As shown in Figs. 4 and 7. the light source posi- 
tioning unit 35 includes a pair of engaging daws 61a 
and 61 b which are engaged with protrusions 42 of the 
protection base 41 of the light source 22 to prevent 
coming off of the light source in a forward direction. 5 
The outer engaging daw 61a is coupled to each of the 
holding members 31a through 31 d through a coupling 
portion 61c. The inner engaging daw 61b protrudes 
In an outward direction from an outer surface which 
is perpendicular to the contact wall 59. The two en- io 
gaging claws 61a and 61b are separated from each 
other by a distance which is the same as the diameter 
of the protection base 41 of the light source 22. 

As shown in Fig. 7, the outer surface of the outer 
engaging daw 61a has the function of fixing the in- is 
put/output lead 22a between the side wall of the 
frame member 44 and the engaging daw 61a when 
each of the holding members 31a through 31d is 
mounted on the frame member 44. 

The lead fixing unit 36 is disposed on the second 20 
and third holding members 31b and 31c, as shown in 
Figs. 4 and 8. The fixing unit disposed on the second 
holding member 31 b indudes two f iret grooves 62 for 
guiding the input/output leads 22a extended from the 
end portion of one of the light sources 22 toward the 25 
third holding member 31c. 

The fixing unit disposed on the third holding 
member 31c indudes a second groove 63 for guiding 
the input/output leads 22a guided by the first grooves 
62 in such a manner that the leads 22a are connected 30 
to the input/output leads 22a of the other light source 
22. The first and second grooves 62 and 63 extend 
from the distal end of the protection base 41 of the 
light source 22 in a direction perpendicular to the axial 
direction of the light source 22. 35 

The lead extension guiding unit 37 indudes a 
plurality of ribs 65 (for example, 5 ribs) formed on the 
third holding member 31c, shown In Figs. 4 and 9, and 
a bushing 66 for pressing a bundle of input/output 
leads 22a extended in the spaces formed between 40 
the ribs 65 in the forward and backward directions 
and thereby fixing the leads 22a, shown in Fig. 10. 

The ribs 65 prevent twining of the leads 22a near 
the third holding member 31c, i.e., at the extended 
portion. The ribs 65 have a comb-like shape and Is Io- 45 
cated at a position at where they face the bushing 66. 

As shown in Fig. 10, the bushing 66 includes a fe- 
male portion 67, a male portion 68, and a hinge 69. 
The female and male portions 67 and 68 are coupled 
to each other by the fitting of a rib 70a into a hole 70 so 
to hold the input/output leads 22a. The bushing Is 
made of a synthetic resin, such as nylon, so that it 
does not damage the leads 22a. The outer peripheral 
surface of the female portion 67 of the bushing 66 
has an engaging groove 72 which is engaged with a 55 
side wall 71 of the supporting frame 13. 

In Fig. 1, a reference numeral 75 denotes a TAB 
(tape automated bonding) film connected to electro- 



des formed on a glass plate of the liquid crystal dis- 
play plate 1 1 , a reference numeral 76 denotes a drcuit 
substrate connected to the TAB films 75, the drcuit 
substrate 76 being notched so that it can avoid the liq- 
uid crystal display plate positioning unit 33, a refer- 
ence numeral 77 denotes a connector, a reference nu- 
meral 78 denotes daw porttons for engaging the front 
and rear frame members 43 and 44 of the supporting 
frames 13 with each other, a reference numeral 78a 
denotes recesses engaged with the claw portbns 78, 
the claw porttons 78 being bent at the recessed por- 
tions 78a to fix the front and rear frame membera 43 
and 44 to each other. In Figs. 2 and 3, a reference nu- 
meral 79 denotes a white PET sheet having a high re- 
flectance so that It can effectively guide the light from 
the light source 22 to the guiding plate 21, and a ref- 
erence numeral 80 denotes a protrusion for position- 
ing the light guiding plate 21. In Figs. 2 through 4, a 
reference numeral 81 denotes a stopper for prevent- 
ing deviation of the light source 22 in the axial direc- 
tion thereof. 

To assemble the aforementioned structure, first, 
the holding membera 31a through 31d are engaged 
with the supporting frame 13 at predetermined posi- 
tions, as shown in Fig. 2. At that time, the lugs 51a 
and 51b of the supporting frame 13 are brought into 
engagement with the recessed portions 52 of the 
holding membera 31a through 31d. At the same time, 
the hooks 54 are engaged with the small holes 53 of 
the supporting frame 13 to prevent coming off of the 
holding membera 31a through 31b from the support- 
ing frame 13, as shown in Figs. 5 and 9. 

As shown in Fig. 2, the light guiding plate 21 Is 
positioned such that it is in contact with the contact 
walls 59 of the holding membera 31a through 31d and 
the protrusions 76 of the supporting frame 13. 

The white PET sheet 76 for effectively guiding 
the light from the light source 22 to the light guiding 
plate 21 is pasted on the supporting frame 13 parallel 
to each of the long sides of and on each of the rear 
end portions of the light guiding plate 21 using a two- 
sided tape. 

Thereafter, each of the light sources 22 is fixedly 
fitted into the holding membera 31a through 31d util- 
izing the contraction of the protection base 41 there- 
of. At that time, as shown in Rg. 7, the protrusk)ns 42 
of the protection base 41 are moved on the rear sides 
of the engaging daws 61a and 61b of the light source 
positioning unit 35 and are fixed thereto utilizing the 
elastic force of the rubber protective base 41. 

After the light source 22 shown in Fig. 2 has been 
fixed, the PET sheet 75 is curved and then pasted to 
the front surface of the light guiding plate 21 using a 
two-sided tape. 

Subsequently, the input/output leads 22a of the 
light sources 22 are extended using the holding mem- 
bera 31a through 31d. 

Regarding the first, second and fourth holding 
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members 31a, 31b and 31d where the input/output 
lead 22a is not directly extended externally, the in- 
put/output lead 22a extended from the protective 
base 41 are fixed between the coupling portion 61c 
of the engaging claw 61a and the longitudinal side s 
wail of the supporting frame 13, as shown in Figs. 6 
and 8. 

Particularly, in the second holding member 31b, 
the input/output leads 22a extended from the protec- 
tion bases 41 are fixedly fitted into the grooves 62, as io 
shown in Fig. 8. The input/output leads 22a guided by 
the grooves 62 are fitted into the groove 63 of the 
third holding member 31c shown in Fig. 4. 

Thereafter, the input/output leads 22a are conv 
bined with the input/output leads 22a of the light is 
source 22 held by the third holding member 31c. The 
combined input/output leads 22a are gripped by the 
five ribs 64 of the third holding member 31 c shown in 
Fig. 9. 

As shown in Fig. 10, the Input/output leads 22a 20 
are passed through the open female portion 67 and 
male portion 68 of the bushing 66, and then the fe- 
male portion 67 and the male portion 68 are closed. 
Thereafter, the engaging groove 72 of the bushing 66 
is brought into engagement with the lateral side wall 25 
71 of the supporting frame 13 to engage the bushing 
66 with the supporting frame 13. 

Next, the liquid crystal display plate 11 shown in 
Fig. 1 is fitted into the notched portions 56 of the hold- 
ing members 31a through 31d which are the liquid 30 
crystal display plate positioning unit 33 to position the 
liquid crystal display plate 11. 

Thereafter, the front frame member 43 shown in 
Fig. 1 is fitted to the rear frame member 44, and the 
claw portions 78 are bent and engaged with the rear 35 
frame member 44, whereby the liquid crystal display 
plate 11 and the Illuminating device 12 are held be- 
tween the front and rear frame members 43 and 44. 

In the transmission type liquid crystal display de- 
vice in which the liquid crystal display plate is gripped 40 
by the pair of metal supporting frames 13, one or both 
of the supporting frames 13 have the lugs 51a and 
51b. The holding members 31a through 31d made of 
a synthetic resin are engaged with the lugs 51a and 
51b, and the side surface of the liquid crystal display 45 
plate 11 is brought into contact with the holding menv 
bers 31a through 31d. Consequently, positioning of 
the liquid crystal display plate 11 relative to the sup- 
porting frame 13 is facilitated. 

Furthermore, the light sources 22 can be readily so 
fixed to the holding members 31a through 31d by fit- 
ting the protection base 41 of the light sources 22 into 
the holding members 31a through 31d. 

The light guiding plate 21 for guiding the lightfrom 
the light sources 22 to the liquid crystal display plate 55 
11 can be readily positioned by bringing the side sur- 
face of the light guiding plate 21 into contact with the 
holding members 31a through 31d. 



An extension of the input/output leads 22a within 
the liquid crystal display device is facilitated by fitting 
them into the holding members 31a through 31d. 

Thus, it is possible to provide a liquid crystal dis- 
play device in which the liquid crystal display plate 11 
and the illuminating device can be effectively sup- 
ported and which assures easy assembly. 

When the light source 22 is replaced with a new 
one. the input/output leads 22a may be twined, mak- 
ing the mounting and removal of the light source 22 
difficult. However, since the bushing 66, serving as 
the lead extension guiding unit 37, for bundling and 
extending the Input/output leads 22a of the light 
sources 22 are removable from the supporting frame 
13, removal of the input/output leads 22 together with 
the lead extension guiding unit 37 prevent twining of 
the input/output leads 22a. 

Having described our invention as related to the 
embodiment shown in the accompanying drawings, it 
is our intention that the invention be not limited by any 
of the details of description, unless otherwise speci- 
fied, but modification and variation thereof are pos- 
sible without departing from the spirit and scope 
thereof. 

Many widely different embodiments of the pres- 
ent invention may be constructed without departing 
from the spirit and scope of the present invention. It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 
specification, except as defined in the appended 
claims. 

There are described above novel features which 
the skilled man will appreciate give rise to advantag- 
es. These are each independent aspects of the inven- 
tion to be covered by the present application, irres- 
pective of whether or not they are included within the 
scope of the following daim. 



Claims 

1. Aliquid crystal display device comprising a liquid 
crystal display plate (11) having corner portions 
thereof, an illuminating device (12) for Illuminat- 
ing said liquid crystal display plate (11) from a 
rear side of said liquid crystal display plate (11). 
said illuminating device (12) having a light guiding 
plate (21) disposed on a rear side of and parallel 
to said liquid crystal display plate (11) and a light 
source (22) disposed at an end portion of said 
light guiding plate (21), said liquid crystal display 
device further comprising a supporting frame 
(13) for supporting said illuminating device (12) 
having corner portions thereof, characterized in 
that said liquid crystal display device comprising: 
holding means (31a,31b,31c,31d) dis- 
posed on said corner portions of said supporting 
frame (13) for holding said corner portions of said 
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liquid crystal display plate (11) in an electrically 
insulating state; and 

means (32) for engaging said holding 
means (31a, 31b, 31c, 31d) with said supporting 
frame (13). 5 

2. A liquid crystal display device according to daim 

1 , wherein said holding means (31a,31b,31c,31d) 
include a liquid crystal display plate positioning 
means (33) for positioning said liquid crystal dis- io 
play plate (11). 

3. A liquid crystal display device according to daim 

2, wherein said holding means (31a,31b,31c,31d) 
further indude a light guiding plate positioning is 
means (34) for positioning said light guiding plate 
(21). 

4. A liquid crystal display device according to daim 

3, wherein said holding means (31a,31b,31c,31d) 20 
further indude a light source positioning means 

(35) for positioning said light source (22). 

5. A liquid crystal display device according to daim 

4, wherein said holding means (31a,31 b,31c,31d) 25 
further indude a lead fixing means (36) for fixing 
input/output leads (22a) of said light source (22) 
within said supporting frame (13). 

6. A liquid crystal display device according to daim 30 

1, wherein said engaging means (32) includes 
lugs (51a,51b) protruding from either said sup- 
porting frame (13) or said holding means 
(31a,31b,31c,31d), and recesses (52) formed on 
either said holding means (31a,31b,31c,31d) or 35 
said supporting frame (52) and engaging with 

said lugs (51a,51b). 

7. A liquid crystal display device according to daim 

2, wherein said liquid crystal display plate posi- 40 
tioning means (33) indudes a notched portion 

(56) formed on said holding means 
(31a.31b,31c.31d). said notched portion (56) 
having a supporting surface (57 or 58) which can 
be brought into contact with the corner portion of 45 
said liquid crystal display plate (11). 



source (22). 

10. A liquid crystal display device according to daim 
5, wherein said lead fixing means (36) comprises 
grooves (62) formed in said holding means 
(31a.31b,31c.31d). 

11. A liquid crystal display device according to daim 
1, further comprising a lead extension guiding 
means (37) which is removably attached on said 
supporting frame (13) to externally extend a bun- 
dle of said input/output leads (22a) of said light 
source (22). 

12. A liquid crystal display device comprising: 

a liquid crystal display panel (11); 

an illumination panel (21) for backlighting 
said display panel; and 

a support frame (13) which supports said 
display panel and said illuminatbn panel with 
said illumination panel disposed behind and in 
parallel with said display panel; 

holding means, comprising a plurality of 
holding elements (31a to d) Inserted and fixedly 
disposed in said support frame, and engaging re- 
spective corner portions of said display panel so 
as to locate said display panel in said support 
frame; said holding elements also serving to pos- 
ition said illuminatbn plate. 



8. A liquid crystal display device according to daim 

3, wherein said light guiding plate positioning 
means (34) comprises a contact wall (59) of said so 
holding means (31a,31b,31c,31d) which faces 

said light guiding plate (21). 

9. A liquid crystal display device according to daim 

4, wherein said light source positioning means 55 
(35) comprises a pair of engaging claws 
(61a,61b) which protrude from said holding 
means (31a,31b,31c,31d) toward said light 
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Fig. 7 
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Fig. 10 
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